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(57) Abstract 

PROBLEM TO BE SOLVED: To eliminate reflection from 
a vehicle other than a vehicle in a front side, a road 
side matter and the like to conduct highly precise 
recognition, by integrating vehicle recognition by an 
image sensor, when the vehicle is recognized using a 
laser radar. 

SOLUTION: A vehicle point proposal group is 
coordinate-transformed into a camera coordinate system 
of a CCD camera, by a CPU 3, using as the vehicle point 
proposal group a reflection point group existing within 
a spreading range of a substantial vehicle width in a 
position of a substantial equal distance, based on 
positions of respective reflection points specified by a 
laser radar module 1, so as to be collated with an 
extracted rectangular area extracted by a camera module 
2, and the vehicle point proposal group is judged as the 
vehicle in the front side when the vehicle point 
proposal group after coordinate- transformed is 
substantially consistent with the rectangular area, by 
the computer 3. 



COPYRIGHT: (C)2003,JPO 



CCD 



37 




-1- 



! 



(19) e#B«FtWr(JP) 



^^SS^it^Sl ( A ) (ii)»fftan^B»* 



#Hfl2 003-8 4 064 

(P 2003-84064 A) 

(43)4>§§ 0 spfigl5^3^ 19 0 (2003. 3. 19) 



(51) Int. CI. 7 ISSiJfS^- 
G 0 1 S 17/93 
B 6 0 R 1/00 

21/00 6 2 4 



F I 

B 6 0 R 1/00 
21/00 



G 0 1 B 11/00 



OL 



' A 2F065 
6 2 4 B 5C054 
6 2 4 C 5H180 
6 2 4 D 5J084 
H 

(till) 



(21)ttflK## .- ■/W«2001-276321(P2001-276321)- 


(a) mm a 


000002967= - • ■ • -i * 












(22) tBH 0 -¥^13^9^ 12 0 (2001. 9. 12) 




*BRJ«??feEBrfT^><^yWri#l-i- 






C72)»n* 
























(72)^PJ# 


«» tE . , 








*RJ»»ffl *MslB2T i l#l* 














(74)ftaX 


100105980 '" 








mm (^1^6) 












(54) i&m<o&m mxmmtDmffimm&zfmmjjm 



(57) 

[MB] i — If ^^«rfflv^T*WIB«Srft5»4^ 
W&ifLmmffi&m it, r ^*r^««.^«s? c CD*/ 









1 




i 

i 

























CPU 


CCD 








»■ 







,£<£H£fi£#3£-r5 If u— 

2 ] . ffilBBttffi^. 
SctZtZtt <z>*H«*t 4: Su W <>: ¥U Sri" S «fc 

Lt©HtBffi*««S:»tBt5C t twit t5»#« 
5 ] g iroiitj^^Ti- 5 *w*B«-*-*«r 

^ * * > looiMt a £ <b ©switesrg 

©Kit* £ *U» LTi»;fr*iS?«:BS8-J- £ X*I <h Sr^fr r 
£ 4: i" 5 Sfr**f^OB»*ifeo 



(2) #§f§ 2003-84064 

- 2 

#R**-**>ffi« {-So # Uff»H|(OffiiK: 

ut mesgjBM* i s xa t , 
**«*«ottiE*w«a*»35swEie»««t faff- 

^B^*fe 

7 ] tfj**r^ t ¥USr UfeS9E*^ffi^»(c 

K^iii UT^limEJg^«*rttUi-*xa*r* 
20 oitu^Sf^BHfcfrffio 
[0 0 0 1 ] 

[0 0 0 2] 

aie^jftjttrv^ h«fiitv^^. J:9**-ei9«a( 

30 t o{c^ If i — ^Srffiv e ^tu^co^:^^ 

B«i" S BKKt # * 5 o 
[0 0 0 3] r^a^^r^r^u— if ix— ^Srfflv^fctt* 
©B«HS«"Ctt, ^r-1f3fc4rfl»*tb-t 36»feSlt*S:«JH 

*ffi-C*^ ^^r^ = ^«l«SrK*t5r iJdJ: t).. 10 
ft- o*sp«»Sra«b, JSEHtoSiSQTfcntf, Ell 

40 Rlt^COfttt 3 ^»±0#*^X-S 0 Bl l" U) 

i bfc if ^ ^> l — if *SrB8*M-« 

^T-^^^L, [till] (b) 4^#teR^£^LT2o 

[0004] ^<Dm<&, m»0>mumiL**b 

[0005] -^r-e. #btitM^(^LT7 7y 



(3) 

3 

»$r*^t»«^WlJ*.93 1, No. 9 3 0 1 7 
19, pp53-56 (1993-5) (Tu— ifu— 

9 6 0 0*^«^E«^*ft***>So 
[0 0 0 6] 

<DWI«#^^ io 

o^>? x fsio^jet br, ^mwoifi 

[0 0 0 7] IfU— *^#^Eb 20 

W i b TRB» bfc '9 Bt&Clft £ jfefT 5 fu 

[0008] ^err% **§gtt. if u-^Srffi^-c 30 

[0 0 0 9] 

JSrfc IfttfeM^lRHc*** > LooIMfS t * 

get. mrfSi— if l — D#j£$ixfcllttE#R»A 

0Sj»jfti:WI(rLTW*»iS:B«t5B«at 
[0010] r©J:5ft«*Jcj:ntf, u-ifu- ?\z. 



4#H 2003-84064 

4 

j&stt^SWJKOKWjRfcWHr^ix^. ^<Dk$ y if 

1— if ^-^*cj:**PWBI«»ciK-fr-#-sd4:K:J: 

Rlt*tt**Wj^&OK*tte*«>T b£ 5 - k &&5±X 

[001 1] £fc, **WJcd^^m**iWOBKK« 
tt. ItBBBBB^, (1MB u— if u-^cj: &4frtS*xfc 

[0 0 12] ^o«t5 4*Sli:J:Hll fiB^»^J: 9\ 
l — if 9#«*^fc#RJ»^i;offi««cX-5 

ffii-5R»^»*s*P?«4i*»i: Six, z.<D*m9m& 
#imtort yf©II» KMSSffiife $ Jit«»«« <t fig 

[0 0 13] **Mtci35^^iWr**woB«afiit 

[0014] roi54**iciha:, «D&*w*¥U*r 
m-tztzib, £ymm<niK^mmwm&mmrrz>zk& 
[0015] ^fc, *&w\zfrfrzm^mffi<Dwmmm 

[0016] r.(0±"5 4«fi)llJ:j:Jxfi, xy^t^hi/ 

[001 7] *mw\z.frfr%mj5Mm<Dmffijj& 



5 

ftlzx**r> Loo BSff -T £ t mzLBUtt&fr h <DK%$% 

[0 0 18] C(7)J: 5 *«J*fc«fc*btf, ptflrtr >iMc J; 10 

[0019] *3BW^^*^5iWr*»:w©iB»&ft 
ficglcSo*# »a»S*Ellt^ffl:lllcf5ff*:|««oj£36s 9 gg 

««jft»fcWr**|i5.fcl9J»t^5.33g L i: *r*tf C t *r#* 
LTl^6 0 

[0020] r^J:5^M(-J:till u— ifu— ^ 

^b^Wl^26t Ll£ 5 (aSrfltlin&ik-ra 

[0 0 2 1 ] *«M^i^^m**P5©BHfc&Jfe 
a s ffr j3g t L fciWIB*ni5*i4i^ W ^ o v > T # /u 

[0 0 2 2] ^<D£oteffi&\Z£tl^ mjj&ffikmm 40 

[0 0 2 3 ] *»W^36^««ff**|i5©»«t*tt 



» 2003-84064 

6 

«iLTl^o 
[0 0 2 4] r <£> «£ 5 ftpg^felJtixtf, xy^t^ h ^ 

[0 0 2 5] 

i^mcommmm} ^<o^m<o—mmmm\z^^xm 

y^H* H 2*1^ LEI 1 0fi»f^KKElT&5o 
[0 0 2 6 ] 11 ic^-f-J: ;*3r^>-u— if 

-^^-;H, &T>\ >i^T*fo5*lgC C D 

2 ^ &*tejito£^v-.aU~if i — ^-e 5?^ -yu 1 

a*«r*t£u— if^fe^TK^r^tc^^^^^tLo 

*^HU*^««*tt, tf u~ ^S^a— ;H tcj: 
J: t) » 6 tL^»«ljft^ CPU3HJ;^R AMi^ 

[0 0 2 7] rcoir# s l^" — if 1/ — ^ v^zl — l 22lXJP 

mmm^ ^^^^m.Mtx.x^^^yt^zmc 

[0 0 2 8] U^f S5fe»S:lS 

l"— if3fc«l£rZR ttt-^ fe v l[*[pJtCYR tK 

^F^fRjt-XR tt$ris:^i-5 0 XR YR zr ffi«»a>e>x 
*«HTiii — if w- ^s?^— ;n tcJ: 9#^^^5 

[0 0 2 9] l^-ifl — 
*»cJ:«9Sf*A« («itfio. i° ) -f o if^jfts* 
3fisS5t«f- J: «9 ^^tit 1— if *<OflR|t^feK4t3fc(^ 
b<DmM&&*mU£tiZl:5\zft<>x^Z>o ^<D£o 

* 1 Bo^iB^coifcaifeafcsi-swiKitt. » 1 0 0 

[0 0.3 0] ioJ: 5 4»f^lc:J:5 1 — ifu- 



7 

E(li©ffi«^iafS*K«oja:3&s ottHrt^ffaEi-SRlt 
¥6- 3 0 9 6 0 0^&«fcfc!E*6£ftTi^5 J: 

[0 0 3 1 ] — ^ 9*^ — /V2tc:j: 9 , m 3 
^i- ct 5 a^Hj^^^t bTTK^r^^v^^os 20 
a:a««*v-RoisrK^u, sa:a«««v-Roi©»« 

ffiJSfcH-ROlSrK^U H«fc:LT*¥**#*«ltiU # 
[0 0 3 2] t ~ ^^1^, »IIH£«««V-R0I 30 

Sft^itRSLftft^ff* SSaffi««v-Roi-e 

5 (c^i-J: 5 f£> TK^F^rfpjf^Sv^SffiaffiWv-Rolo 
•ttv-ROKo^ict^BrS-tprids-etafci?), sua 

»«*V-R0IrtT*^y^«»*r««i-Sri:"C, tK 

T*#S„ 40 
[0 0 3 3] ^LT, ^2iCj: 9, 0 5 

ffi**V-ROI^K^*tt, £<O*flt8E«««V-R0Itt:i3 

[0 0 3 4] HSfcoi^TRWi-**, B5tw(i) i* 
L — ^©Klt4rlir«Jt»ca«SEift LT»* L 



(5) i&m 2003-84064 

8 

^S^/c^fC^^^n/ca^M^V-ROI'T'fe *) , (iii) 

U (iv)ttH«&ffi«««V-R0Irt-C*^2X^j«^Sr 
SE^ft^D^bfcffi (xyv^t^h^yAEHx) ft- 

^ L v 0^(Dtz 26 (ix) , (x) f£2£t&fWffi V-ROIcDSlE^ 

[0 0 3 5] jEJd. Hi5^co(v) f±(iii) ^(iv)coSm 
(x^/^b^F^AEHxy) £: £ o it h <DX\ 

JSi-affi«K^*vHii:4a 0 Sfc, (vim***** 
- [-0 0 3 6 ] r Siayr^7^^ii^y/^ 

<^S8*Sa£^tf)S-§\ X*^x^/^t^FOAE 
H x < f£Z>ffiYjj\n\^<D^yis\iX h ^7^EH 

y tt/h$VHK£ ftZo (Dittos Xjjfa^CDzLy v?t 
F^7AEHx 4 Y^rfpJ— ©xy^t^ h^^EHy 

[0 0 3 7 ] ^oT, tu^ 7 l/-AT'(7)$f^Iifti^l 

X7i/t7h^7^SEHxyOiW, (xL, x 
R) Sr*W*«ffi«««^r i: LT-gJ'9tULTl/>t, E 
^ (xL, xR) ^Bf^OUtV^aJtOY^rtlaiy^ 
E y Sr7K^*rfil^*!? V h U^^yv^t^ h^AEV 
y*rf^j*-U w©EVy «t>^«*:jfe-e*IB®ll4:*£*: 
**#itUfc*W± (T) «flS>5ffSoa*36*5>»:iii5-LT 
(yU, yD) ^r^fe5 0 ^5i"5t. 

[0 0 3 8] ^IT, CPU3fCj:t), L ifW— 

K b4 v > 4 # tt*o*H««jftW3ftSiMr**:M-c * ^ 4 
[0039] :<dcpu3 o0s^3g^^^tc:*^i- 



9 

ea (b) (c^i'ptc, i^cti^yK^cfcot 

[0 0 4 0] :3tt, B7fc*rf X Oftl"— if ^ 

• Ml^ofitffii^fl^ u-if 

tTz>% ^7>r>^^S^fflv^ /cfiili coffee £ 

[0 0 4 1 ] flitf, B8 (a) (C^-rj: o |£ N (i) 

(iii) fiu— ^oKM^Sr®tfe 

v) ttc p u 3 1 i 9 BifeoBli^KJ: u—^fositjft F 
^Lt^y^^Ltes-efc^, mea (b) an 

B (a) O(iii) OttVTt^Jt = t0, t = tl 
-C«JBJ * ixfcffc*«fcR*tjfc^ 5/ rfx%> £ e 
[0 0 4 2] i©H8^P), mr*-*Wcit^^s< 

ITU 5<0&teJb-C*TV^r. fc36Sto36»5 d 
[0 0 4 3] HI 9 «ffir^*jl5^SltO#l>KffiiJite 

tti££iiiBi-5V— VTfctK M9 (a) ic^rf-J; 5 

(i) f*&5B#£U t = t 3 ©AAJBte-C, (ii)-(iv) 
f2EI8 (a) co(ii)~(iv) ir^T^D. I^di (b)'fi 
I^IU (a) CO (iii) Lfc:fl#ja t = t 2. t = t 

3T*HSttfcft*»*KiH-^y^-C*)S. tLT, 

bin, & £ <b v >^ ... . [^j9 (c^i- J: ? \z. * m& h 
OS^C J; o r BHIIfctljit S ^ i: , B9^ 40 

*®5±X%X\<^Z>^hfrt>frZ> 0 
[0 0 4 4] Mi-, ll OttU— ^tftftftH^bilVNtt 
U*s*>S*S(cSfhf-SWIK«*4r^L, fl£ SO t = t 4 

vnb ^m^m^tfift't z z t Mft *. - 

[0 0 4 5] roEBIi¥W^©i/^^©Kit35sa» 



) . 2003-84064 

10 

•ttif£ s z<Dmm<D&mffii&ti,x&m'f2>zb&~zim 

it36S"T?#. BlO^, «**ttflf-CK 
u— if u-^v?zl-/h jci 9fl*£$;h,fc#R*tjS*> 

5CCD*^7'0#tt*fiJfflU CCD*^7f:J:5$ 
p5iB§$£, v-^C J: ^ffilBl(c^t5 r t 

f£ ct 9 , - co.J^ a t - tu * ^ ^ ^ f^-^ - 
b<DKM*w&WMfrb<OKm^#>X 5 r <t 

[0 0 4 7] ?fejb\ ±reLfc'*K»«-Crt:s HHIrfcrVi^ 

[0 0 4 8] *«Mtt-hlBLfcltlfi»llB^»jeS 
tbSfc(OT*tt>i< , ^o«B*j&|ftU*v^9fc:i3vW 

[0 0 4 9] 

>if^<t^*i^B^^, if i/— ^cJ:-5*WW«l^ 

[0 0 5 0] *fc, »*S2, 6tClB«0»W^J:ix 

[0 0 5 1 ] ^fc, ft*^3, 7fc:K«<0#WcJ:*L 
[0 0 5 2] ^fc, lt^3S4 N 8^E«o*W«c:j:ix 



(7) 



12 003-84064 



11 

im4] z<Dmw<D--mM]&m<DW}ftmwmxtbz> 0 

[85] WBR«©»fHRWH-t?*>6. 

[B6] ^o«no-iiiiE»a<oibfmRB-c«>5. 



10 



12 



[07] ^<D&w<D-mmmm<DW)<nstwmx3b?> 0 
ims] z<D&w<D-nMmWi<D»{^wmv.*>z>o 
im9] z<D2&&<D—mteJ&U0tofmmB'vi>z>o 

[110] r<©»«<0— JtlSJB«©»f^RMHT«>So 
[mil] :^oft<!:*S^^t vu— if ^ 
^iS*WB»^«iflFRWBI"t?&a 0 

1 u — ifu— y^^n- jv 

2 CCD;*?;* ^v^ — A- (Mfe&Stt) 

3 CPU SE^SB. BK») 



IIUl] 



[02] 



[03] 



[04] 



CCD 



CPU 




17] 




o 

O 



(ix) 



(x) 



(9) 



!&m 2003-84064 



[18] 



(a) 




(b) 




o 

o 



(10) 



#B8 2003-84064 



[HI 9] 



(a) 





(11) #^2 003-84064 

F & — A 2F065 AA01 AA12 BB05 BB15 CC11 

FF04 JJ03 JJ26 QQOO QQ24 

QQ27 QQ29 QQ33 QQ36 QQ38 

QQ43 QQ45 QQ51 
5C054 AA01 AA04 CC02 FC12 HA30 
5H180 AA01 CC04 CC14 LL01 LL04 

5J084 AA04 AA05 AA07 AD01 BA49 . 
DA01 DA09 EA04 EA22 



